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APPENDIX THREE

Spectra Relevant to Chapter Five:
Further Investigations into Palladium(II)-Catalyzed Asymmetric Oxidative

Heterocyclizations
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Figure A3.2 Infrared spectrum (thin film/NaCl) of compound 413.
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Figure A3.3 *C NMR (125 MHz, CDCls) of compound 413.
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Figure A3.5 Infrared spectrum (thin film/NaCl) of compound 41S5.
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Figure A3.6 *C NMR (75 MHz, CDCls) of compound 415.
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Figure A3.8 Infrared spectrum (thin film/NaCl) of compound 416.
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Figure A3.9 >C NMR (125 MHz, CDCls) of compound 416.
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Figure A3.11 Infrared spectrum (thin film/NaCl) of compound 417.
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Figure A3.12 *C NMR (125 MHz, CDCls) of compound 417.
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Figure A3.14 Infrared spectrum (thin film/NaCl) of compound 422.
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Figure A3.15 *C NMR (125 MHz, CDCls) of compound 422.
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Figure A3.17 Infrared spectrum (thin film/NaCl) of compound 427.

.y . .

180 160 140 120 100 80 60 40 20 ppm

Figure A3.18 >C NMR (75 MHz, CDCls) of compound 427.
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Figure A3.20 Infrared spectrum (thin film/NaCl) of compound 431.
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Figure A3.2] C NMR (125 MHz, CDCls) of compound 431.



511

"pep punodwod jo (10D “ZHIN 00€) AN H, 7 °§F 24n31]




512

91 | ‘ |
90 | \ | \‘
|
I
|
89 | |

Wt ‘ j

L
87 ‘\

86 | ‘

83|

820

T T T 1
4000.0 3000 2000 1500 1000 700.0
cm-1

Figure A3.23 Infrared spectrum (thin film/NaCl) of compound 434.
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Figure A3.24 *C NMR (125 MHz, CDCls) of compound 434.
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Figure A3.26 Infrared spectrum (thin film/NaCl) of compound 435.
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Figure A3.27 *C NMR (125 MHz, CDCls) of compound 435.
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Figure A3.29 Infrared spectrum (thin film/NaCl) of compound 480.
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Figure A3.30 >C NMR (75 MHz, CDCls) of compound 480.
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Figure A3.35 Infrared spectrum (thin film/NaCl) of compound (£)-406.
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Figure A3.36 >C NMR (75 MHz, CDCl3) of compound (Z)-406.



521

"60% punodwos jo (10D “ZHIN 00€) NN H, LE §F 24n31]

60y

z
S1HN




522

938

0N AT YN A
v \ A S | | | |

80 . | | Lol ‘ | \‘

75 (. ]
|| o

J | J

65 | ‘

60 | /

55

50

45
40

35
332 T T T 1
4000.0 3000 2000 1500 1000 700.0

cm-1

Figure A3.38 Infrared spectrum (thin film/NaCl) of compound 409.

» J:‘JL“W . b

~ b

180 160 140 120 100 80 60 40 20 ppm
Figure A3.39 >C NMR (75 MHz, CDCls) of compound 409.
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Figure A3.41 Infrared spectrum (thin film/NaCl) of compound 443.
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Figure A3.42 C NMR (75 MHz, CDCls) of compound 443.
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Figure A3.44 Infrared spectrum (thin film/NaCl) of compound 444.
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Figure A3.45 *C NMR (75 MHz, CDCl;) of compound 444.
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Figure A3.47 Infrared spectrum (thin film/NaCl) of compound 449.
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Figure A3.48 *C NMR (75 MHz, CDCls) of compound 449.
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Figure A3.50 Infrared spectrum (thin film/NaCl) of compound 451.
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Figure A3.51 >C NMR (75 MHz, CDCl;) of compound 451.
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Figure A3.53 Infrared spectrum (thin film/NaCl) of compound 454.
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Figure A3.54 >C NMR (75 MHz, CDCls) of compound 454.
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Figure A3.56 Infrared spectrum (thin film/NaCl) of compound 456.
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Figure A3.59 Infrared spectrum (thin film/NaCl) of compound 458.
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Figure A3.60 ">C NMR (75 MHz, CDCls) of compound 458.
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Figure A3.62 Infrared spectrum (thin film/NaCl) of compound 460.
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Figure A3.63 >C NMR (75 MHz, CDCls) of compound 460.
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Figure A3.65 Infrared spectrum (thin film/NaCl) of compound 462.
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Figure A3.66 >C NMR (75 MHz, CDCls) of compound 462.

ppm



541

"$9¥ punodwod jo (10D “ZHIN 00€) NN H, L9 ¥ 24n31,]

H T T




93.0

90
88
86

82 |
80
78
76 |
74
72
70 |
o1 68
66 |
64
62
60
58
56
52
50
48
46
40

[
|

4000.0

T
3000

T
2000

T
1500

1
1000 700.0

Figure A3.68 Infrared spectrum (thin film/NaCl) of compound 464.
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Figure A3.69 >C NMR (75 MHz, CDCl;) of compound 464.

ppm



543

wdd

'99% punodwod jo (10D “ZHIN 00€) AN H, 0/ ¥ 24131,

S
,

9 L

-

!

=

99y

o0
SLHN




90

88 |

86

80|

78 |

76 |

74

58

56.0

4000.0

Figure A3.71 Infrared spectrum (thin film/NaCl) of compound 466.
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Figure A3.72 *C NMR (75 MHz, CDCls) of compound 466.
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Figure A3.75 *C NMR (75 MHz, CDCl;) of compound 468.
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Figure A3.77 Infrared spectrum (thin film/NaCl) of compound 470.
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Figure A3.78 *C NMR (75 MHz, CDCls) of compound 470.
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Figure A3.83 Infrared spectrum (thin film/NaCl) of compound 487.
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Figure A3.86 Infrared spectrum (thin film/NaCl) of compound 490.
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Figure A3.87 *C NMR (75 MHz, CDCls) of compound 490.
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Figure A3.89 Infrared spectrum (thin film/NaCl) of compound 505.
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gy




557

wdd

"01# punodwod jo (10D “ZHIN 00€) AN H, 6 24131,

a——
S1N

oLy




90|

88

86

80

78

76 |

74

70 |

68 |

66

60

58]

56

521

558

4000.0

Figure A3.92 Infrared spectrum (thin film/NaCl) of compound 410.

T
3000

PP )

T
2000

cm-1

e

T
1500

1000

1
700.0

L b

o
Lol

T

Ll

180

160 140

120

100

80

60

40

20

Figure A3.93 *C NMR (75 MHz, CDCls) of compound 410.
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Figure A3.95 Infrared spectrum (thin film/NaCl) of compound 469.

W "

180 160 140 120 100 80 60 40 20 ppm
Figure A3.96 >C NMR (75 MHz, CDCl;) of compound 469.
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Figure A3.98 Infrared spectrum (thin film/NaCl) of compound 471.

L

o

s (gl

180

160

140

120

100 80 60 40 20 ppm

Figure A3.99 *C NMR (75 MHz, CDCls) of compound 471.
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Figure A3.101 Infrared spectrum (thin film/NaCl) of compound 508.
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Figure A3.102 “C NMR (75 MHz, CDCls) of compound 508.
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Figure A3.104 Infrared spectrum (thin film/NaCl) of compound 573.
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Figure A3.105 C NMR (125 MHz, CD;0D) of compound 573.
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Figure A3.107 Infrared spectrum (thin film/NaCl) of compound 511.
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Figure A3.108 >C NMR (125 MHz, CDCls) of compound 511.
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Figure A3.116 Infrared spectrum (thin film/NaCl) of compound 448.
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Figure A3.117 “C NMR (75 MHz, CDCls) of compound 448.
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Figure A3.119 Infrared spectrum (thin film/NaCl) of compound 453.

180 160 140 120 100 80 60 40 20 ppm
Figure A3.120 >C NMR (75 MHz, CDCls) of compound 453.
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Figure A3.122 Infrared spectrum (thin film/NaCl) of compound 4585.
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Figure A3.123 >C NMR (75 MHz, CDCls) of compound 455.
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Figure A3.125 Infrared spectrum (thin film/NaCl) of compound 457.
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Figure A3.126 >C NMR (75 MHz, CDCls) of compound 457.
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Figure A3.128 Infrared spectrum (thin film/NaCl) of compound 459.
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Figure A3.129 “C NMR (75 MHz, CDCls) of compound 459.
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Figure A3.131 Infrared spectrum (thin film/NaCl) of compound 461.
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Figure A3.132 >C NMR (75 MHz, CDCls) of compound 461.
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Figure A3.134 Infrared spectrum (thin film/NaCl) of compound 463.
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Figure A3.135 “C NMR (75 MHz, CDCls) of compound 463.
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Figure A3.137 Infrared spectrum (thin film/NaCl) of compound 465.
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Figure A3.140 Infrared spectrum (thin film/NaCl) of compound 489.
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Figure A3.141 C NMR (125 MHz, CDCls) of compound 489.
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Figure A3.143 Infrared spectrum (thin film/NaCl) of compound 488.
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Figure A3.144 >C NMR (75 MHz, CDCls) of compound 488.



